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(Paper No. 3/55.) 

‘( Buenos Ayres Harbour Works.” 
By JANES MURRAY DOBSON, M. Inst. C.E. 

Reply of the Author to the Correspondence.l 

Mr. J. &I. DOBSON, in  reply to the Correspondence, stated  that 
in drawing  up  the specification for the cement it was considered 
of greater  importance to obtain a pure  slow-setting  material  than 
one of great  tensile  strength  when tested after a short period. 
For this reason 500 lbs. on an  area of 2a square inches was 
specified to be carried for 1 minute  after 7 days. The cement 
actually  supplied weighed  between 113 lbs. and 120 lbs. per 
bushel, left between 5 per cent. and 10 per cent. of core on a 
50-mesh sieve, and  when tested in  England showed a  tensile 
strength of between 750 lbs. and 1,500 lbs. per briquette of 
24 square  inches ; while  the  tests  after  arrival  in Buenos Ayres 
gave  generally between 550 lbs. and 800 lbs. per briquette.  The 
great  trouble  with  the cement was  that  in  many instances it 
arrived  hot  and  had  to be kept for some time  to cool before being 
used. The  usual method of spreading  the cement on the floors of 
the sheds was eventually-as  a rule-given up, as in  Buenos 
Ayres, owing  to  the dampness of the atmosphere, the cement  was 
rather damaged than improved, and, consequently, spreading was 
only resorted to  when it was found it did not cool after  being 
kept a  considerable time  in  the barrels. While i t  had been 
proved that one of the  dredgers  in  the Buenos Ayres  Harbour 
Works could dredge as  much as 100,000 cubic  metres of mud per 
month,  working  by  day  under  the most favourable conditions, she 
could only  dredge 28,000 cubic metres in the  tosca;  it  was 
therefore almost impossible to compare the cost of the  dredging 
a t  Ruenos Ayres  with  that  at Dundee, inasmuch  as Mr. Buchanan 
did not state the  nature of the  material dredged there. I n  the 
maintenance of the  North  Channel one dredger was a t  present 
dredging in   the mud almost as much in  1 day as  was dredged a t  
Dundee in 1 month. I n  regard  to  the  depth of the basins, locks, 
docks and channels  reference  to the  Admiralty  chart would 

1 Minutes of Proceedings Inst. C.E., vol. csxxviii.  p. 170. 
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show that  in  the  River  Plate, from the  outer roads to Monte- 
Video, a  distance of some 120 miles, there  was no greater  depth 
than 21 feet at  low water,  in  the  line of navigation, for a distance 
of over 40 miles; consequently, ships  drawing eyen  as  much 
as 25 feet could only  navigate  the  River  Plate  at  high  water ; a t  
the same time it had been clearly  stated  in  the  Paper  that  the 
docks had a depth of 23 feet 9 inches below low  water. The 
object of the  storm-water  conduit was to  carry off the  storm 
waters from the sewers of the  city; nowhere in  the  Paper was it 
stated  that  “in  stormy  weather  the  tide carried  down  a large 
amount of impurities ”; but  the  storm waters from the town 
brought down  a large  amount of impurities.  The  engineers  had 
always  insisted upon the conduit being placed outside the locks, 
and  this was now being carried out  by  the  Salubridad works, as 
shown in  dotted  lines  in  Fig. 2, Plate 1. Concrete bags  were a t  
first  tried  in  the  foundations at  the  north  cill of the  north lock, 
laid  exactly  as Mr.  Colson described;  and  although  they  had 
been found to  answer  perfectly in other  situations  they would  not 
serve in  this case. The canvas, as described in  the  Paper, did all 
that  was  required  and  gave a perfectly  satisfactory  result. As to 
the concrete invert  in  the  graving dock, 1 foot of very  strong 
concrete was  put over the tosca, which was shaped out  to  the 
form of the  invert,  and  then  the  invert  was  brought  forward  in 
three  rings, each 0.33  metre  thick,  the  rings were  carried  forward 
in 20-metre lengths,  and finished off butt  against  timber frames, 
which  not  only fixed the  level for the  rings,  but formed an end to 
each length;  when  the concrete  was thoroughly  set  the surface 
was  picked all over quite rough, and after  being well  washed and 
brushed  the  next  layer  was  brought forward. All  the concrete in 
the  invert was rammed as  it was put  in place. In the  north lock, 
where  the soft bottom was covered with canvas, the concrete was 
thrown from a height of 8 feet  and rammed on the surface  only, 
the lower portion  being  thoroughly consolidated in  the  fall;  the 
result  was most satisfactory,  although care had  to be taken to throw 
up  any of the stones which were  separated in  the fall. As he  had 
pointed out, the use of timber should if possible be avoided, and 
this  certainly  applied  to  pitch pine. I n  England it was necessary 
to maintain  all timber-work, and in  the  climate of Buenos A p e s  it 
decayed above water  in  any exposed position in  a  comparatively 
short time-hence the  strong recommendation of the engineers to 
substitute  stone  in  the outside wall. Below water it did  not 
decay, and it was  not destroyed by the worm. Both  iron  and 
steel  deteriorated  very  rapidly in the  waters of the  River  Plate; 

Downloaded by [ University of Liverpool] on [18/09/16]. Copyright © ICE Publishing, all rights reserved.



Proceedings.] DOBSON ON BUENOS AYRES HARBOUR woRKg. 257 

on this  account  the gates, if made of iron  or steel, would have 
required  to be taken  up  and  attended  to  very  often,  whereas 
the  gates  as  constructed of greenheart  had been working for 
years  without  any  hitch.  For  the measurement of the  dredged 
material  the use of gauges at   the bow and  stern could not be 
adopted a t  Buenos  Ayres, owing  to  the  great  variation  in  the 
weight of each  class of material.  The  contractor  was  to be paid 
for  what  the  material measured a t   the  bottom of the  river,  and 
the  weight  taken in the  manner  suggested  never could have  given 
the  required  result.  Had  the  lands reclaimed  been  purchased by 
the  syndicate  as  referred  to  in  the  Paper  the object of that  
syndicate would have been to  urge  the  Government  to complete 
the docks as  quickly  as possible, as  upon  their completion the 
land  bought  would  have been vastly improved. As to the  length 
of the locks, he would not,  if  the docks were to be planned  again, 
recommend the  length  to be  increased,  for when  the  gates were 
closed no vessels of any  great  length or draught could enter 
or  leave them. In reference to Mr. Price’s suggestion  as  to 
sluicing, it was  only necessary to  point  out  that  the  River  Plate 
opposite Buenos Ayres  was more than 30 miles wide, and  any 
sluices  discharging  into it would have  had no effect on the 
channel proper. The  mud-pumps were fitted  up on barges,  each 
set  consisting of two  12-inch  and  two 9-inch centrifugal  pumps 
driven by two 40-HP. engines. The !?-inch pumps  were  for the 
purpose of throwing a heavy column of water  through 6-inch 
nozzles upon the  material in order  to break it up  and  render it 
sufficiently fluid to  be  discharged  by  the 12-inch pumps. This 
plan answered admirably,  and  the barges, containing 180 cubic 
metres to 200 cubic metres, were  discharged in  20 minutes  to 
25 minutes. Before pumping  the dredged material  into  the areas 
to  be filled, banks  were  raised all round, the  material  being 
pumped in   a t  one end of each  area, while  at  the  other  end  an 
outlet  at a high  level  was made, through  which  the  water 
escaped, and  the  distance was so great  from  the  pumping  station 
to  the  discharge shoot that  very  little of the  material escaped 
into  the  river.  The  mortar used in  the  rubble  walls of the docks 
consisted of 1 part of cement to 3 parts of sand. A cement made 
from the tosca had been contemplated by Mr. Bateman, but 
Mr. Walker’s experiments showed it to be absolutely useless for 
the purpose. To keep vessels afloat drawing 23 feet-vessels 
which would require  to come up  the  channel on a rising tide-it 
was necessary either to  deepen the whole of the docks or have 
locks. Th.e engineers decided in  favour of locks, the  advantage 
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of which  had been already  proved  since  the docks had been 
opened; moreover,  vessels drawing  over 23 feet  which came up 
the channel on the top of the  tide  could be kept afloat in the 
docks, which,  as  stated,  had a depth of 23 feet 9 inches below 
low  water, so that  the  draught of vessels entering  the docks was 
not  limited  to 22 feet.  Every  day vessels drawing 23 feet,  and 
sometimes  even 24 feet,  entered  and left the docks on the top of 
the tide.  Had  the  dredging been  carried  out by day-work it 
never  would  have been finished in  the time. 
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